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Introduction
Arctic Ethnobotany and Changing Foodways Although cross-cultural ethnobotanical studies in the arctic region are rare (Llano 1956; Yamin-Pasternak 2007) , they have much potential. Flora of the circumpolar regions shows great similarities at the species and, especially, genus level (Walker et al. 1994) . This provides an excellent opportunity to compare the role of these species in regions whose cultural, economic, and political conditions vary widely. Some pioneering studies have already begun this work. In an early example, Llano (1956) examined traditional uses of lichens along with their importance as a primary food source for reindeer herds of indigenous peoples of Scandinavia, Russia,
Gathering "Mouse Roots," Among the Naukan and Chukchi of the Russian Far East
Research Communications influence has had a profound effect on perceptions in Chukotka about the edibility and desirability of local mushroom species, while neighboring Alaskan cultures continue to consider many of the same species inedible and even dangerous.
In this same comparative spirit, the authors are currently completing a multi-year project (2014-2019) (NSF grant number 1304612) on edible and medicinal plant traditions among the Naukan and Chukchi of the Russian Far East and the Central Alaskan Yup'ik. The work examines whether there are more similarities in ethnobotanical traditions between two societies speaking closely related languages and sharing a deep historical root (Naukan and Central Alaskan Yup'ik), or between two societies speaking unrelated languages, but sharing the more recent influence of the dominant Russian culture (Naukan and Chukchi).
The current article focuses on one piece of the larger research, the tradition of gathering tubers, roots, and stem bases from rodent caches for human consumption. This subject is significant because: 1) it highlights the relationship between ethnobotanical knowledge and practice over a particularly economically and politically tumultuous period, and 2) it illustrates the ways in which a perspectivist world view (Viveiros de Castro 1998) has been both maintained and lost since the early writings of ethnographers such as Kjellman (1882) and Bogoraz (1904) .
Gathering plant foods from rodent nests has been noted as a part of traditional subsistence among peoples of the arctic (Jones 2010), sub-arctic (Jernigan et al. 2015) , and other regions (Nabhan 2009 ). Despite passing mentions, few articles have focused specifically on this practice. In one exception, Nabhan (2009) described how the Seri of Northern Mexico take legumes and cactus fruit from pack rat (Neotoma albigula) middens, allowing them to extend the availability of these plant foods beyond their typical season. Ståhlberg and Svanberg (2010) made an important historical analysis of gathering from the nests of vole and lemming species among peoples of Siberia and the Russian Far East. The authors argue that these practices were widespread in indigenous societies of those regions up to the eighteenth century, but appear to have been discontinued after the nineteenth century. However, brief references in the ethnobotanical literature (Ainana and Zagrebin 2014; Menovshchikov 1974) indicate that this tradition has survived longer in the Russian region of Chukotka. Here, we present the first detailed look at this subject among the Chukchi and Naukan peoples, along with a comparison of similar practices in neighboring societies (Ainana and Zagrebin 2014; Jernigan et al. 2015; Jones 2010) .
Ethnographic Setting
We worked in the Chukotskiy district of Chukotka in the extreme northeast of Russia ( Figure 1) . The Naukan and most of the Chukchi population of this region reside in coastal villages, where subsistence activities center around hunting sea mammals, including the gray whale (Eschrichtius robustus), walrus Research Communications (Odobenus rosmarus), spotted seal (Phoca largha), and bearded seal (Erignathus barbatus). Fishing, hunting game, and gathering of wild plants also play an important role for both peoples (Jernigan et al. 2017) . Ethnographers (Kerttula 2000; Kozlov et al. 2007) have typically drawn a cultural distinction between the coastal Chukchi and those who live in the interior as nomadic reindeer (Rangifer tarandus) herders. However, the coastal villages where we worked also show some influence from the interior traditions due to mixed marriages, as well as because some still have reindeer herding brigades left over from Soviet times (Krupnik and Chlenov 2013) .
Russian contact began with seventeenth and eighteenth century explorers Semyon Dezhnev and Vitus Bering. The earliest ethnobotanical account came from Frans Reinhold Kjellman's (1882) work with the coastal Chukchi in 1878-1879. Bogoraz's (1904) more general Chukchi ethnography contains descriptions of subsistence and briefly mentions the gathering of tubers from rodent caches.
Russian political dominance in the study region solidified during the Soviet period. This brought collectivization of reindeer herders and sea mammal hunters into brigades, along with consolidation of the population into larger villages and the closure of smaller ones. This process particularly affected the Naukan people, who were concentrated, by this time, in a single village (also called Naukan or Nevuqaq). When that village was closed in 1958, everyone was forced to move to adjacent villages (Krupnik and Chlenov 2013) . These processes accelerated acculturation, leading to changes in diet, spiritual practices, and language loss. The Chukchi language (Chukotko-Kamchatkan family) is currently considered "severely endangered," while Naukan (Iñuit-Yupik-Unangan family) is "critically endangered" (UNESCO 2010). These designations Research Communications mean that the youngest generations are not learning the languages.
The Soviet period also saw an increased focus on ethnobotanical work here. For example, Sokolova (1961) and Mimykg Avtonova (1992) documented plant uses among the coastal Chukchi of Eastern Chukotka. However, relatively little work was done with the Naukan. Dobrieva et al. (2004) listed names for plants in their Naukan dictionary, while Mimykg Avtonova (1992) and Menovshchikov (1974) documented some uses of edible species.
Despite the negative aspects of Soviet rule for cultural survival, this era also brought a great deal of economic development and support from the central government, including support for the food supply. So, the breakup of the Soviet Union in 1991 caused considerable economic hardship in the following decades. The Survey of Living Conditions in the Arctic (Andersen et al. 2002) found widespread dissatisfaction in Chukotka with cost of living, job opportunities and availability of goods in local stores. This situation has led to a renewed reliance on local food sources, as well as innovations in how these local foods are stored, prepared, and consumed (Kozlov et al. 2007 ). Documenting the continuing importance of plants to these societies in the post-Soviet context (Ainana and Zagrebin 2014; Yamin-Pasternak 2007) is especially urgent.
Methods
The research took place from 2014-2016 in the villages of Lorino, Lavrentiya, Uelen, Inchoun, Enurmino, and Neshkan (Figures 1 and 2) . Before starting the fieldwork, we obtained permission from the Institutional Review Board of the University of Alaska, and from local governmental authorities in Russia to carry out the work. The project conforms to International Society of Ethnobiology ethical guidelines (2006) , and prior informed consent was obtained from all study participants.
Our team began in each participating village by meeting with local people at community centers, museums, and hunting organizations to discuss the project goals, answer questions, and solicit suggestions or concerns related to the research activities. Study participants were recruited based on contacts made during these initial meetings, and then we used a referral sampling method (Cabanting and Perez 2016) . We worked with 44 coastal Chukchi participants, ranging in age from 30 to 81 (mean = 58). Since Naukan participants are from a single village and mostly older people still identify as Naukan, our sample of Naukan participants was smaller. We did not interview people who have one or more Naukan parents or grandparents, but did not identify with the Naukan culture. If more of those people did identify as Naukan, we would have potentially had a larger sample. We interviewed 23 Naukan people, ranging in age from 30 to 86 (mean = 65), including 63% of all remaining full speakers of the Naukan language (Jernigan et al. 2017) .
Research methods involved semi-structured interviews and participant observation of collection and use of local species. As part of our broader interviews, we asked people to freelist foods gathered from rodents' caches. We also asked how people locate the caches, along with details about the gathering process and how these foods are prepared. Voucher specimens collected for the wider project include the five "mouse root" species mentioned in this article. These are housed at the herbarium of the Komarov Botanical Institute in St. Petersburg, Russia, where they were identified with the help of botanist Vladimir Razzhivin. Table 1 shows the species that study participants said they gathered from rodents' nests and their relative importance for the two cultures. Collectively, these are known in local Russian as мышиные корешки (or little mouse roots). Although biologically imprecise, this term is particularly salient, since nearly everyone in the region is fluent in Russian, and the language plays an important role in cross-cultural communication. In Chukchi, the term pelqumret 1 refers both to these foods in general and to tubers of Eriophorum angustifolium more specifically. Naukan participants gave peknet 2 as a general term. The species gathered correspond fairly well between Naukan and Chukchi participants with the sedge E. angustifolium and legume Hedysarum hedysaroides (Figure 3) being the most important overall. All genera in our study, except Rhodiola, were also cited as gathered from rodent caches in ethnobotanical studies with at least one adjacent culture (Ainana and Zagrebin 2014; Jernigan et al. 2015; Jones 2010) . Bogoraz (1904) reported that the Chukchi of his day gathered the tubers of Claytonia, Hedysarum, and Polygonum species, among others. He did not specify, however, which species were taken from rodent nests and which were gathered directly where they grew. Ethnographic (Ståhlberg and Svanberg 2010) and biological (Batzli and Henttonen 1990; IUCN 2019) evidence suggest that the principal rodent species people gather from in this region is the root vole (Microtus oeconomus). Participants' descriptions of the nest layout, plant species stored, and summer gathering activities (Figure 4 ) are all consistent with that species. The arctic lemming (Dicrostonyx torquatus) and the lemming vole (Alticola lemminus) are other notable rodents present in this region. However, their diet and nesting habits (Batzli and Jung 1980; Chester 2016) do not correspond as well to the descriptions people gave. 
Results and Discussion
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We examined the academic literature to see whether the plant species mentioned in our interviews were also observed in biological field studies of M. oeconomus diet. While there appears to be no research in Chukotka, studies done in adjacent regions do help corroborate our ethnographic information. Most notably, biologists (Batzli and Henttonen 1990) working in arctic tundra at Toolik lake in Alaska reported finding tubers from E. angustifolium, a Hedysarum species, and Persicaria bistorta in root vole caches, giving independent support, at least for the species that study participants most commonly mentioned. Similarly, zoologists Nikiforov and Chibyev (2015) report finding Polygonum spp. and sedges in the genus Carex in root vole caches in the Central Sakha Republic.
Only eight out of 44 Chukchi respondents said that they still actively gather mouse roots, while none of the Naukan did. However, a much larger number from both groups remember the practice from their younger days. Forty-three out of 44 Chukchi and 21 out of 23 Naukan participants still possess specific knowledge of the process. For example, they described how to find nests, proper techniques and etiquette for gathering, storage, preparation, or the botanical identity of species found.
Many of the participants of both groups, who no longer gather mouse roots, described doing so when they were younger, with their parents or grandparents. People gave several kinds of reasons for not gathering now. First, some, who gathered as children, are no longer sure of their ability to find nests. Second, others simply do not consider mouse roots a necessary or preferred resource, stating that there is no need to gather wild tubers, when potatoes are available in stores. To further illustrate this point, when the potato became available from Russian traders, the Chukchi gave it the name kәmçek, which also refers to the wild species Claytonia tuberosa. Third, some of these species, particularly H. hedysaroides, can also be harvested directly where they grow (Figure 3) . 
Fourth, change in overall worldview also seems to be a factor, which will be discussed further below.
Gathering of mouse roots occurs in September or October, after the voles have completed their winter harvest, but before substantial snow cover. On rare occasions, when food was scarce, people would also try to harvest in the spring. Both men and women go out and search with their feet for hollow spots on the tundra. They use a digging-pick called a wiŋәr in Chukchi and siklaq in Naukan (Dobrieva et al. 2004;  see Figure 3 for a modern example) to peel back the tundra and access the subterranean caches. Participants described how rodents would often separate different roots in different chambers. Sometimes they would even find things in the nest that people find inedible.
Rules for proper harvesting of mouse roots are similar between Chukchi and Naukan participants and indeed, show many parallels with what has been reported (Jernigan et al. 2015) for neighboring Alaskan societies. Traditions governing proper gathering can be understood within the framework of perspectivism (Viveiros de Castro 1998), a world-view which posits that animals and people share the same cultural and social reality, while differing in their physical bodies. Although this concept was first developed in Amazonian ethnography (Århem 1993; Viveiros de Castro 1998) , it has since been applied in other regions of the world, including the circumpolar north (Hill 2018; Willerslev 2004 ). There has recently been scholarly debate about the strengths and weaknesses of applying this concept to arctic and subarctic cultures. For example, Willerslev (2004) discussed the limitations of perspectivism in conceptualizing human-animal relationships among the Upper Kolyma Yukaghir, particularly for hunters identifying with their prey. Laugrand (2015) observed that one of the main complications in applying perspectivism to present-day Canadian Iñuit hunters is the degree to which their traditional worldview and spirituality have been influenced and transformed by Christianity.
Work on northern perspectivism has not focused much on plants. In one exception, Jernigan et al. (2015) noted that the Cup'ik of Chevak, Alaska draw an explicit parallel between each of the kinds of plant food they gather from vole nests and each type of seal that they hunt. They say that mice have their own seals in the form of the roots they collect. We now continue the discussion with our work in Chukotka.
When asked about proper gathering of mouse roots, Naukan and Chukchi participants most commonly cited the need to leave something in exchange for the rodents. The Chukchi preferred leaving bread, animal fat, or meat as a gift, while Naukans most often mentioned meat and tobacco. Although people stressed that this gift is purely symbolic and not meant to provide significant sustenance, the practice is never-the-less considered important. Some people said this is done to avoid offending the animals, while others compared it to buying something in a store. One person even left a coin.
People who continue the practice of reciprocity when gathering mouse roots still take perspectivist reasoning seriously. However, the reasoning given by people who do not gather mouse roots illustrates the weakening and replacement of this worldview by a more materialistic one. Some say, for example, that they are disgusted by this food, or feel sorry for the voles. This suggests a different kind of relationship, in which, rodents are not part of the same social reality as humans. Another example relates to Bogoraz's (1904) observation that the Chukchi of his day told him that voles have shamans and that these gather special roots that they employ just as humans used Amanita muscaria mushrooms. However, none of the people we interviewed said that mice have shamans. To be sure, people also said there are currently no human shamans in their villages.
The Central Alaskan Yup'ik (Jernigan et al. 2015 ) and the Iñupiat of the Kotzebue region (Jones 2010) follow similar rules when collecting mouse food. Elders from those regions reported that they do not take all the roots from the caches and leave a symbolic offering of food, such as dried fish. Ståhlberg and Svanberg (2010) also noted these two customs in their research on historical gathering of mouse roots in Siberia and the Russian Far East.
Chukchi participants most commonly eat mouse roots with sea mammal fat, especially rendered seal oil. One popular dish, particularly for E. angustifolium, is svitkeret, boiled walrus meat. Many also eat these foods with mulemul ('blood') or welmulemul ('aged blood') from seals or reindeer. Another dish of the tundra Chukchi is called qemeerˀәn, made by mixing greens, blood, and mouse roots such as E. angustifolium, and putting that in a reindeer stomach which can be frozen for later use. One elder fondly recalled the resulting stomach cut open with a filling Research Communications dotted with mouse roots as being "like Snickers [candy bar]." Naukan respondents most commonly ate mouse roots with seal oil. People also boiled them in sea mammal fat when they lived in Naukan. In contrast, the neighboring Central Alaskan Yup'ik often eat mouse roots cooked in soup, or mixed with sugar and oil or animal fat in a dish called akutaq (Jernigan et al. 2015) .
Conclusion
Although native foods are certainly still a marker of indigenous identity in Chukotka (Yamin-Pasternak 2014), just as they are among other arctic cultures (Cuerrier et al. 2019; Jones 2010) , that does not mean these customs are static. Some, like the "mouse roots" we discuss here, appear to be declining, while others, such as mushrooms (Yamin-Pasternak 2007), have been added as a significant part of traditional subsistence.
However, current trends do not necessarily point to the inevitability of the disappearance of mouse root harvest. Although a fairly small number of Chukchi and none of the Naukan participants still gather these tubers, a large majority of both groups still remember details of the process passed from older generations. Indeed, researchers (Quave and Pieroni 2015; Turner and Turner 2008) have pointed out the significance of traditional ecological knowledge (TEK) that is preserved even in the face of discontinued practice, noting that such reservoirs of knowledge increase the resilience of local people to economic hardship and food insecurity. Indeed, many participants in our study spoke of a resurgence of plant harvesting in the tough years following the breakup of the Soviet Union.
The Chukotkan traditions we have documented here have significant parallels and some notable differences with those of neighboring Alaskan groups (Jernigan et al. 2015; Jones 2010) . There is a significant overlap in species gathered from rodents in both regions, while some differences may be due to the relative prevalence (CAVM Team 2003) of tundra types. Another notable similarity on both sides of the Bering Strait is in the protocol for gathering, particularly in giving a symbolic gift to the rodents in exchange for food taken. However, previous work (Jernigan et al. 2015) suggests that the tradition of gathering from rodent nests is more actively practiced in some parts of Alaska, especially among the Yup'ik of the lower Kuskokwim river and Bering sea region.
This particular relationship between humans, rodents, and plants also provides an opportunity to examine the advantages and limitations of applying the concept of perspectivism in this cultural setting. Although some study participants clearly still value a reciprocal relationship with the rodents, where food, tobacco, and even coins can be given in exchange for roots, others espouse a more materialistic view.
The authors are currently looking at this issue in greater detail among the Central Alaskan Yup'ik to expand the discussion of the plant traditions of the Bering Strait region. Future work could also explore this subject in other adjacent locations such as Little Diomede and the Seward Peninsula, which both had a high degree of historical contact with the Naukan and Chukchi.
Notes 1 Here we use the simplified version of the International phonetic alphabet used in some scientific publications on the Chukchi language (e.g., Dunn 1999) . 2 We employ the Naukan orthography used the Naukan Yupik Eskimo Dictionary (Dobrieva et al. 2004 ).
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